Loss of consciousness often is considered an important
The global recovery pattern following mild head injury has been established. Essentially, many patients experience a decline on neuropsychological testing, an increase in subjective symptoms immediately following the injury (i.e., within the first week; Levin et al., 1987) , or both. Most patients experience significant global improvement during the first month, although there is modest variability in the research findings. In general, the neuropsychological test performance of patients one-month postinjury is very similar to the performance of friend control subjects Dikmen, McLean, Temkin, & Wyler, 1986) . The greatest variability in past research findings is from subjects who are three-months postinjury. A study conducted in the late 1970s and early 1980s documented "impairment" in a substantial percentage of mildly head-injured patients (Barth et al., 1983) . However, this early study must be interpreted within the appropriate context and with consideration of certain methodological limitations. The sample of patients with mild head injuries was heterogeneous, including a significant percentage with previous head injuries, low socioeconomic status, or both. The available norms at that time were limited and not demographically corrected. Therefore, many of these patients would not be classified as impaired on the basis of more recent and comprehensive norms. By one-year postinjury, the vast majority of patients with mild head injuries should recover fully. Carefully controlled, large-scale research conducted by Sureyya Dikmen and colleagues has shown that patients with less than one hour of postinjury confusion are indistinguishable from non-head-injured trauma controls at one year on a full battery of neuropsychological tests (Dikmen, Machamer, Winn, & Temkin, 1995) .
Despite the research showing a positive outcome for the majority of persons who sustain mild head injuries, it is well known that a subset of patients has poor outcome. It is generally presumed that these patients have protracted and persistent postconcussive syndromes. What maintains a persistent postconcussive syndrome is unclear; the maintaining factors may relate to initial injury severity, other bodily injuries and chronic pain, comorbid depression, psychosocial stressors (including litigation stress), or misattribution of everyday symptoms (Alexander, 1992; Binder & Rohling, 1996; Lahz & Bryant, 1996; Lees-Haley & Brown, 1993; Levin, Goldstein, & MacKenzie, 1997; Mittenberg, DiGiulio, Perrin, & Bass, 1992; Williams, 1998; Williams, Levin, & Eisenberg, 1990; Youngjohn, Burrows, & Erdal, 1995) . Specific and focussed research is needed to disentangle some of these relations, both in the acute and the long-term stages of recovery.
The purpose of this study was to examine the contribution of a single injury-severity variable-loss of consciousness-on the neuropsychological test performances of a large sample of patients with acute mild uncomplicated head injuries. It was hypothesized that subjects who experienced loss of consciousness would show subtle differences in their neuropsychological profiles compared to subjects who did not experience loss of consciousness.
METHOD

Participants and Procedures
Participants were 195 patients seen on the Head Injury Trauma Service at Allegheny General Hospital. Neuropsychology is part of the clinical pathway for all head injury cases admitted to this tertiary trauma center. Therefore, patients are referred for neuropsychological evaluation if there is any indication of head injury, including loss or alteration of consciousness, retrograde or anterograde amnesia, or confusion following the accident. The neuropsychology service is on call seven days per week; nonetheless, a small percentage of patients with mild head injuries get discharged prior to completing testing.
All subjects were administered the Glasgow Coma Scale (GCS) and underwent CT scanning at admission. It is standard procedure in this clinical pathway to receive a CT scan, regardless of head injury severity. Patients were included in this study if they obtained a GCS score in the range of 13-15 and showed no evidence of cerebral contusion, laceration, or intracranial hematoma on their day-of-injury computed tomogram. Therefore, only patients with acute uncomplicated mild head injuries were included in this study. Complicated mild head injuries require a GCS between 13-15 and neuroradiological evidence of intracranial abnormality (Williams, Levin, & Eisenberg, 1990) . In addition, patients fulfilled the American Congress of Rehabilitation Medicine's (1993) definition of mild traumatic brain injury.
Each patient was administered a brief battery of tests to document his or her neuropsychological functioning. The tests were selected because they are generally accepted as measures of attention, memory, language, and executive functioning. This battery was "distilled" from previous experience with a larger battery that was administered to over 300 trauma patients. This larger battery included a full Wechsler Memory ScaleRevised, a Wisconsin Card Sort Test, and a number of other procedures (e.g., the Stroop and the Paced Auditory Serial Addition Test [PASAT] ). We found the PASAT to be too difficult to reliably administer in an inpatient setting. We tried to keep the most useful tasks in the screening battery. Since we were expected to provide efficient service, the screening battery was limited to 30-40 minutes.
Evidence of loss (or alteration) of consciousness (LOC) was taken directly from trauma center admission notes, and these notes were checked against EMT, ambulance, or life flight notes (e.g., EMT staff, police, other passengers in the vehicle who were uninjured). Loss of consciousness was defined as being "equivocal" if chart entries indicated that the patient may have lost consciousness briefly, but this was uncertain. For ex- ample, notes sometimes stated that the "patient appeared to be semiconscious when approached by EMT staff." If we had specific questions regarding loss of consciousness, we would question the patient for clarification. If there was a question about equivocal loss of consciousness and the patient could provide a clear account of all events preceding and after the accident, no LOC was assumed. Individuals who were described as "dazed" were defined as equivocal LOC. We were not able to quantify loss of consciousness in terms of seconds or minutes. Nonetheless, we know that LOC of more than 1-2 minutes was quite unusual for this group. It is very unlikely that any of the patients included in this study had LOC over 20-30 minutes.
The average age of the sample was 31.0 years ( SD ϭ 11.0), and the average education was 12.1 years ( SD ϭ 2.2). The majority of the patients were male (i.e., 74%). Nearly all were Caucasian (i.e., 75%), with 4% African American and 1.5% Hispanic (data on race was missing for approximately 19% of the patients). The mechanisms of injury for this patient population were (a) motor vehicle accident with seatbelt ϭ 17%, (b) motor vehicle accident without seatbelt ϭ 48%, (c) pedestrian ϭ 4%, (d) falls ϭ 11%, (e) struck by object ϭ 8%, (f) motorcycle accident without a helmet ϭ 3%, (g) motorcycle accident with a helmet ϭ 5%, and (h) other or missing data ϭ 4%.
Participants were sorted into three groups based on whether they had a positive, negative, or equivocal loss of consciousness ( n ϭ 65 per group). There were no significant differences between groups in age, F (2, 192) ϭ .05, p Ͻ .95, or years of education F (2, 188) ϭ .01, p Ͻ .99.
RESULTS AND DISCUSSION
Means and standard deviations for the neuropsychological test variables by group are presented in Table 1 . A MANOVA using all of the variables from Table 1 as dependent measures was not statistically significant. To examine possible trends in the data, every variable was analyzed through a univariate ANOVA, with no correction for familywise error. Obviously, this rigorous statistical examination maximizes the likelihood of Type I error. It was undertaken to identify any possible trends in the data that did not emerge within the context of the more conservative MANOVA. Results of these ANOVAs revealed no significant differences among groups on any of the dependent measures listed in Table 1 .
Trails A and B, Controlled Oral Word Association Test (COWAT), and Hopkins Verbal Learning Test (HVLT) scores were converted to percentiles using available norms (Benedict, Schretlen, Groninger, & Brandt, 1998; Heaton, Grant, & Matthews, 1991; Ruff, Light, Parker, & Levin, 1996) . The percentages of patients who scored below the 10th percentile on each dependent variable are presented in Table 2 . Based on chi square analyses, there were no statistically significant differences in the proportions of subjects in each group who showed decrements in these ability areas (with the exception of Trails B).
Certain aspects of these normative comparisons deserve comment. First, the only normative comparisons that were age and education corrected were Trails A and B and the COWAT. Second, according to the authors of the updated norms for the COWAT, the "population" has improved on this measure of verbal fluency over the past 20-30 years so use of the updated norms will result in a greater proportion of clinical subjects being classified as impaired compared to the original norms (Benton, Hamsher, & Sivan, 1994) . Third, the average education for the subjects comprising the HVLT normative sample was 13.8, compared to 12.1 in this study. Thus, the proportion of patients who showed decrements on the HVLT may be somewhat inflated due to educational differences.
In conclusion, the patients with acute mild uncomplicated head injuries with brief loss of consciousness did not demonstrate worse performance on tests of attention, learning, memory, language, or executive functioning than patients with negative or equivocal loss of consciousness. These data were derived from three groups of patients seen in the hospital who had normal day-of-injury CT scans and GCS scores between 13-15. The groups did not differ on age or education. Since these groups were indistinguishable on the basis of their immediate postinjury neuropsychological test performance, it is unclear whether brief loss of consciousness has predictive value in estimating severity of injury or recovery from mild head injury.
It should be noted that the prevalence of neuropsychological decrements following acute mild head injury ranged from 3% to 54% across variables and groups. Although neuropsychological decrements are more common in this population, it is notable that the majority of patients with mild uncomplicated head injuries (seen shortly after their injury) did not obtain unusually low scores on neuropsychological tests, with the exception of the Hopkins Verbal Learning Test total score.
Additional research in this area clearly is needed. Presumably, the broad definitions of mild head injury in the literature include several injury subtypes. Loss of consciousness, as an injury severity variable, was examined in a somewhat crude manner in the present investigation (i.e., positive, negative, or equivocal) because precise duration estimates were not available. It is entirely possible, and perhaps likely, that longer durations of unconsciousness (e.g., 15-30 minutes), within the mild classification range, are associated with poorer acute outcome. The relationship between unconsciousness and outcome may be even more potent within the context of structural brain damage seen on day-of-injury CT. The age-and education-corrected comprehensive norms were used for Trails A and B (Heaton et al., 1991) . c Based on percentile scores for the COWAT total score with age and education corrections (Ruff et al., 1996) 
